The pequi tree is a native plant of the Brazilian cerrado, and the scientific name is Caryocar brasiliense, whose fruits are called pequi, appreciated for its pleasant peculiarities of color, aroma and flavor. The objective of this work is to transform pequi pulp into powder, aiming at maintaining the flavor. By using the convection drying technique, the product is converted from the fluid state to the solid state in the form of a powder. Experiments were performed with drying at the following temperatures: 40˚C, 50˚C, 60˚C, 90˚C and 105˚C. Interpretations were made of the experimental drying and milling results. It was verified that for all the experimental temperatures, there was no loss of the sensory characteristics of pequi. The drying of the pequi pulp in a greenhouse at 105˚C consisted of a good result of preservation of the characteristics of the fruit: color, aroma and flavor. Using the Trojan Powder Coating scale, it is found that pequi powder, dried at 105˚C, differs little in terms of the color of the fruit in nature.
Introduction
The cerrado is located almost entirely in the Central Plateau of Brazil and constitutes the second largest national biome as a sequence of its extension, occurs a great variability of climate and soils, in addition to a great diversity of fauna and flora. Thus, the cerrado flora has several fruit species with great potential for agricultural and technological use [1] .
Among the existing species, it is worth mentioning the pequi tree whose scientific name is Caryocar brasiliense, is a medium-sized tree, whose fruits are called pequi.
With the estimated life cycle of approximately 50 years, it reaches up to 10 meters in height [2] . Its reproductive phase begins from the eighth year, with flowering and fruiting normally occurring between the months of September and November.
The fruit is constituted by an exocarp of greenish-brown coloration, an external mesocarp formed by a white pulp, which houses from 1 to 6 lumps (pyrénians), and internal mesocarp (fruit pulp) of coloration varying from pale yellow to intense orange, possessing characteristic strong odor. The spiky endocarp of the pequi protects an almond, which is also an edible portion of the fruit and is covered by a thin brownish skin [3] .
Pequi is rich in oils, proteins, fibers, minerals (zinc, copper and phosphorus) and carotenoids; the fruit is also considered a potential source of vitamin A essential for the assurance of basic functions of the body, such as bone development and epithelial tissue vision, as well as benefits to immunological and reproductive processes [4] .
The pequi has a shelf life in natura form and must be consumed quickly or kept under freezing during its off season. The use of the conservation technique, such as convective drying with air flow, transforms the product in the pasty state to the solid state in the form of powder with which it is used to use and preserve the pulp of the fruit, besides increasing the useful life of the product and promote the manufacture of differentiated foods [2] . The industrial use of this technology has spread since the 20th century, mainly in the alimentary, pharmaceutical and chemical area for the product of powdered milk, eggs, juices, instant coffee, medicines and soap [4] .
The use of natural substances in the development of new products makes them attractive to the consumer. Therefore, the elaboration of seasonings or condiments that are mixtures of vegetable spices, besides being used to add flavor or aroma to foods also have the purpose of conservation, due to its antimicrobial, antioxidant and medicinal properties [5] .
The objective of this work is to convert pequi pulp into powder to extend shelf life and ease of use in food formulations.
Material and Methods
The Project was developed as follows: 1) Obtaining of the product: to acquire fruits of pequi in the market. Sanitize the fruits by placing them immersed in water at a temperature of 70˚C for one minute, then drain them, and immerse them in a solution of sodium hypochlorite. Proper handling and preparation of fruits and vegetables for human consumption are crucial to reducing microbial burden and may reduce the incidence of foodborne illness. The application of sodium hypochlorite is carried out for sanitization, whereby the bacteria and other microorganisms present in the pequi fruit are reduced to an acceptable number [6] [7] . Follow the washing with water at room temperature to eliminate impurities.
2) Removal of the pequi pulp, previously frozen, was done with the aid of a stainless steel grater, being careful not to reach the pequi spines (inner part of 3) The pequi fruits were subjected to friction on the cutting surface of the stainless steel grater, obtaining the slices of the pulp (see Figure 1 ). After the removal of pequi pulp, the product was thawed to a temperature of 10˚C, then arranged in trays and led to a convective dryer with air flow.
It must dry the product until it reaches the necessary moisture for conservation, trying to avoid variation in the color, aroma and flavor of the fruit. Drying curves (see Figure 1) were obtained by quantifying the sample mass every 10 minutes in the first hour and every 30 minutes thereafter.
Drying is the removal of a volatile liquid, usually water, from a porous solid.
Drying is generally the final step of a series of operations and the product discharged from the dryer is packaged [8] [9].
In particles drying, air is used to transfer heat to the wet material in order to evaporate the moisture, removing it from the surface of the material in the form of water vapor [10] . Air has the temperature decreased during drying while the temperature of the solids generally increases. Figure 2 is a drying curve and Figure 3 shows the Dryer that will be used in this research.
The drying time can be calculated by the Equation (1):
where W is the mass of dry solids; A is the drying area; X 1 and X 2 are the initial and final moisture (dry basis); N C is the drying rate in the constant period. Material that is processed in a series of screens of different apertures (meshes) is separated into fractions of different sizes (see Figure 5 ).
The granulometric analysis is carried out with standard screens as to the opening of the meshes and the thickness of the threads from which they are made.
ii) Diameter of Sauter Particle diameter whose surface/volume ratio is the same for all particles: Average Sauter Diameter: see the Equation (2).
Being: (x i is a mass fraction retained between two sieves and d i a medium be- Already in the method to determine the moisture of grains are classified in direct and indirect. In the direct method, water is withdrawn from the product by heating process, so the moisture content is calculated by the weight difference of the samples at the beginning and at the end of the process. This difference corresponds to the amount of water withdrawn.
Results and Discussions
Experiment 1: Drying of pequi at 40˚C to find average moisture.  We verified that after 8 hours in the greenhouse all 3 plates stabilized that no more variations occurred with this we confirmed that in the end of a total of 5 grams the following final mass of the product in each plate respectively:
2.21 grams; 2.19 grams; 2.21 grams; Therefore, through the arithmetic mean, the value of moisture was 55.94%.
Experiment 4: Drying of pequi at 90˚C to find average moisture.
Some information:  Three Petri dishes were used, which were listed as plate 1, plate 2, plate 3.
 Quantity of pequi 15 grams on plate 1 and plate 2.
 Quantity of pequi 9 grams on the plate 3.
 The contact surface on plates 1 and 2 are larger than plate 3. Weight of each plane without pequi particles: Plate 1: 106.5 g; Plate 2: 103.15 g; Plate 3: 41 g. Table 2 shows the time (hours) relation with the weight of the plaque with pequi.  After 4 hours in the greenhouse we can verify that the moisture of the pequi did not occur more variations with this we verified that of each 15 grass placed in the beginning remained the following final mass of the product in each plate respectively: 7.87 g; 7.75 g and on plate 3 that was quantified 9gram of pequi remained 4.62 g. Therefore, it was observed that the contact surface did not interfere because both had approximately 52.0% of moisture loss.
Experiment 5: Drying of pequi at 105˚C to find average moisture.
Some information:  Two Petri dishes were used that were enumerated as plate 1 and plate 2.
 Quantity of pequi 50 grams on plate 1 and plate 2. Thus, the mean mass remaining was 20.76 g of pequi and 41.52% of the initial mass and the initial moisture of pequi 58.4%. It was also observed, qualitatively, that with the high temperature used did not occur the loss of color and odor and that is characteristic of pequi in natura. The milling step was performed using a knife mill (see Figure 6 ). Soon after the milling stage, the granulometric analysis stage was carried out using the Tyler series of sieves. To establish a powder cor pattern a scale of surface coatings was used and RAL 1032 (Trojan Powder Coating-New York) closely approached the color of pequi powder.
Granulometric analysis results The dried pequi particles dried at 105˚C were separated with the Tyler series sieves and the mean particle size was obtained using the mean Sauter diameter. Table 4 shows the particle size analysis of drying at 105˚C.
It was calculated the diameter of sauter using Equation (2) . This value (Ds = 0.606 mm) represents the diameter of pequi powder particles. It was verified that in experiments 1, 2, 3 and 4 that the higher the temperature the smaller the drying time for obtaining the dried pequi.
Laboratory analysis of the color, aroma and flavor of the product were not performed, and only qualitative analyzes were performed without quantitative measures which demonstrated a characteristic taste, aroma and color of pequi.
High temperatures, long exposure to heat treatments, irradiations and high oxygen concentration, lead to lipid oxidation and affect its physicochemical Agricultural Sciences Figure 6 . Sample of pequi after the milling process. properties [11] . Further studies should be performed to analyze effects on pequi powder.
Conclusions
The pequi powder can be a profitable activity, because the fruit is easy to grow, with fast and abundant return in its plantations, besides being a delicious food alternative of fast preparation for the Brazilian cuisine, being prepared in the most diverse shapes and flavors.
A. P. R. Silva et al.
DOI: 10.4236/as.2018.98072
In addition, it was noticed that a preliminary sensory evaluation of pequi powder showed that characteristics of color, aroma and flavor were maintained, same when processed at the temperature of 105˚C. In this case, probably the occurrence of a cooking action allowed an intensification of the characteristics of color, aroma and flavor.
Using the Trojan Powder Coating scale, it is found that pequi powder, dried at 105˚C, differs little in terms of the color of the fruit in nature.
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